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DETAILED ACTION 

1 . In response to the communications dated 06/01/2006, claims 1-14 and 29-37 are 
active in this application. 

Claim(s) 15-28 have been cancelled. 
Claims 29-37 are newly added claims. 

Examiner's Amendment 

2. The following amendments have been made to the claim(s) to correct the clerical 
error since there are two different claims 31 in the currently pending claim. Should the 
changes be unacceptable to applicant, an amendment may be filed during the 
subsequent communication(s). 

Claims 31 to claim 37 have been renumbered as follow: 

Pending claims Renumbered claims 

31 -> 31 

31 32 

32 -> 33 

33 34 

34 -> 35 

35 -> 36 
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36 -» 37 

37 -> 38 

Remarks 



3. Applicant's argument(s), filed 06/01/2006 have been fully considered, but are not 
persuasive. 

First, with regard to the teaching of She et al. (US 2005/0242391), Examiner 
do/does not agree with Applicant that She neither teaches a logic gate adjacent a first of 
the channel nor the floating gate adjacent the second side of the channel. As described 
in paras. [0031] and [0035], and also asserted by Applicant, She discloses a trapping 
layer that functions as a nitride trap storage site. A floating gate is a charge trapping 
layer which holds charge(s) to influence the operation of the device (for further 
information about floating gate, see the online Wikipedia, the free encyclopedia at 
http://en.wikipedia.org/wiki/Floatinq gate transistor . In addition, fig. 1 1 , for example, 
shows a channel region between the source and drain regions. A first gate structure, 
that is the lower gate structure having Gate 1 , and a second gate structure, that is the 
upper gate structure having Gate 2, are formed on the opposite sides of the channel. 
The lower gate structure having Gate 1 is (considered as) a logic gate (for its ability to 
control the operation of the transistor), and is formed adjacent a first side which is the 
lower side of the channel. The upper gate structure having Gate 2 comprises a charge 
trapping layer, or a floating gate, which traps two charges, or two bits, Bit 1 and Bit 2 
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(note that the charge trapping layer where Bit 1 and Bit 2 are stored is the floating gate; 
Bit 1 and Bit 2 themselves are not gates, they are charges stored in the gate). The 
charge trapping layer, or the floating gate, where Bit 1 and Bit 2 are trapped, is formed 
adjacent to a second side which is the upper side of the channel. The first side is 
opposite to the second side, with respect to the channel region. The upper gate 
structure having Gate 2 also comprises a control gate, or a programming gate, which is 
formed adjacent to the floating gate or charge trapping layer. A tunnel oxide layer is 
formed between the channel and the floating gate; and a control oxide layer is formed 
between the floating gate and the programming gate. Clearly, She does teach all of the 
argued limitations. 

Second, with regard to the teaching of Hsu (US 6,107,141), Applicant's 
arguments are not persuasive. Fig. 1 of Hsu, for example, shows a channel region, 
which is the surface region of the substrate 10 between drain region 20 and source 
region 30. The channel region has a first side which is the left side, or the source side, 
(or left portion, directly under gate 120) adjacent the source 30, and a second side 
which is the right side, or the drain side, (or right portion, right under gate 130) adjacent 
the drain 20. The first (source) side is opposite to the second (drain) side, with respect 
to the vertical oxide layer 231 (or with respect to a line vertically goes through the oxide 
layer 231). The select or logic gate 120 is adjacent the first (source) side of the channel 
region, and the floating gate is adjacent the second (drain) side of the channel region. A 
programming gate 140 is adjacent the floating gate 130, wherein the floating gate is 
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between the programming gate and the channel region. Oxide layer 232 is on the first 
(source) side of the channel region and is disposed between the logic gate 120 and the 
channel region. A tunnel oxide layer 235 is on the second (drain) side of the channel 
region and is disposed between the channel region and the floating gate 130. Clearly, 
Hsu does teach all of the argued limitations. 

For the above reasons, the rejection in the last Office Action is believed to be 
proper and is included herewith, along with rejection to the newly added claims. 

Claim Rejections - 35 USC § 102 

4. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless -- 

b) the invention was patented or described in a printed publication in this or a foreign country or in public use 
or on sale in this country, more than one year prior to the date of application for patent in the United States. 

(e) the invention was described in (1) an application for patent, published under section 122(b), by another 
filed in the United States before the invention by the applicant for patent or (2) a patent granted on an 
application for patent by another filed in the United States before the invention by the applicant for patent, 
except that an international application filed under the treaty defined in section 351 (a) shall have the effects 
for purposes of this subsection of an application filed in the United States only if the international application 
designated the United States and was published under Article 21(2) of such treaty in the English language. 

5. Claim(s) 1, 5, 6, 8, 12, 13, 29, 32, 34, 35, 37, and 38 stand rejected under 35 
U. S. C. § 102 (e) as being anticipated by U.S. Patent Application Publication No. 
2005/0242391 by Sheet al. 
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Regarding claim 1, She discloses a multiple-gate transistor, as shown in figs. 10- 
11, comprising: 

a channel region (between source and drain regions); 

a logic gate (lower gate structure having Gate 1 ) adjacent a first side (lower side) 
of said channel region; 

a floating gate (trapping layer, where Bit 1 and Bit 2 are trapped) adjacent a 
second side (upper side) of said channel region, wherein said first side is opposite said 
second side; and 

a programming gate (control gate 2 formed on the control oxide and having dark 
region) adjacent said floating gate, wherein said floating gate is between said 
programming gate and said channel region. 

Regarding claim 8, She discloses a multiple-gate transistor, as shown in figs. 10- 
1 1 , comprising: 

a channel region; source and drain regions at ends of said channel region; 

a gate oxide (tunnel oxide) on a first side (lower side) of said channel region; 

a logic gate (lower gate structure having Gate 1) adjacent said first gate oxide, 

wherein said gate oxide is between said logic gate and said channel region; 

a first insulator (between channel region and the region where Bit 1 and Bit 2 
being trapped) on a second side (upper side) of said channel region, wherein said 
second side of said channel region is opposite said first side; 
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a floating gate (trapping layer, where Bit 1 and Bit 2 are trapped) adjacent said 
first insulator wherein said first insulator is between said floating gate and said channel 
region; 

a second insulator (Control oxide, between the trapping layer and gate 2 with 
dark region) adjacent said floating gate; and 

a programming gate (control gate 2 formed on the control oxide and having dark 
region) adjacent said second insulator wherein said second insulator is between said 
programming gate and said floating gate. 

Regarding claims 5, and 12, She discloses the transistor wherein said transistor 
comprises a fin-type field effect transistor (FinFET). See figs. 8-1 1 . 

Regarding claims 6, and 13, She discloses the transistor further comprising 
source and drain regions at ends of said channel region, wherein said channel region 
comprises the middle portion of a fin structure and said source and drain regions 
comprise end portions of said fin structure. See figs. 8-1 1 . 

Regarding claim 29, She discloses a multiple-gate transistor, as shown in figs. 
10-11, comprising: 

a channel region (between source/drain regions); 

a logic gate (lower gate structure having Gate 1) adjacent a first side (lower side) 
of said channel, wherein voltage in said logic gate causes said transistor to switch on 
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and off (it is inherent that channel current, or the on/off state of a transistor can be 
controlled by voltage applied to the gate of the transistor); 

a floating gate (trapping layer, where Bit 1 and Bit 2 are trapped) adjacent a 
second side (upper side) of said channel region, wherein said first side is opposite said 
second side, and wherein charge (Bit 1 and Bit 2) in said floating gate adjusts the 
threshold voltage of said transistors (this is inherent characteristics of floating gate 
transistor); and 

a programming gate (control gate 2 formed on the control oxide and having dark 
region) adjacent said floating gate, wherein said floating gate is between said 
programming gate and said channel region. 

Regarding claim 32, She discloses the transistor wherein said transistor 
comprises a fin-type field effect transistor (FinFET). See fig. 8-1 1 . 

Regarding claim 34, She discloses the transistor wherein said floating gate is 
electrically insulated from other structures. See figs. 10-11. 

Regarding claim 35, She discloses a multiple-gate transistor, as shown in figs. 
10-11, comprising: 

a channel region (between source/drain regions); 

a logic gate (lower gate structure having Gate 1) adjacent a first side (lower side) 
of said channel region, wherein voltage in said logic gate causes said transistor to 
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switch on and off (it is inherent that channel current, or the on/off state of a transistor 
can be controlled by voltage applied to the gate of the transistor), and wherein said 
transistor comprises a fin-type field effect transistor (FinFET) (see fig. 8-11); 

a floating gate (trapping layer, where Bit 1 and Bit 2 are trapped) adjacent a 
second side (upper side) of said channel region, wherein said first side is opposite said 
second side, and wherein charge in said floating gate adjusts the threshold voltage of 
said transistor (this is inherent characteristics of floating gate transistor); and 

a programming gate (control gate 2 formed on the control oxide and having dark 
region) adjacent said floating gate, wherein said floating gate is between said 
programming gate and said channel region. 

Regarding claim 37, She discloses the transistor further comprising source and 
drain regions at ends of said channel region, wherein said channel region comprises the 
middle portion of the fin structure and said source and drain regions comprise end 
portions of said fin structure. See figs. 8-1 1 . 

Regarding claim 38, She discloses the transistor wherein said floating gate is 
electrically insulated from other structures. See figs. 10-11. 

6. Claim(s) 1, 3, 4, 7, 8, 10, 11, 14, 29, and 34 stand rejected under 35 U. S. C. § 
102 (b) as being anticipated by U.S. Patent No. 6,107,141 to Hsu et al. 
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Regarding claim 1, Hsu discloses a multiple-gate transistor, as shown in figs. 1, 
2, and 9, comprising: 

a channel region (between source 20 and drain 20; 

a logic gate 120 adjacent a first side (left side) of said channel region; 

a floating gate 130 adjacent a second side (right side) of said channel region, 
wherein said first side is opposite said second side; and 

a programming gate 140 adjacent said floating gate 130, wherein said floating 
gate 130 is between said programming gate 140 and said channel region. 

Regarding claim 8, Hsu discloses a multiple-gate transistor, as shown in figs. 1, 
comprising: 

a channel region; source and drain regions 30/20 at ends of said channel region; 

a gate oxide 232 on a first side (left side) of said channel region; 

a logic gate 120 adjacent said first gate oxide 232, wherein said gate oxide 232 
is between said logic gate 120 and said channel region; 

a first insulator 235 on a second side (right side) of said channel region, wherein 
said second side of said channel region is opposite said first side; 

a floating gate 1 30 adjacent said first insulator 235, wherein said first insulator 
235 is between said floating gate 130 and said channel region; 

a second insulator 237 adjacent said floating gate 130; and 

a programming gate 140 adjacent said second insulator 237, wherein said 
second insulator 237 is between said programming gate 140 and said floating gate 130. 
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Regarding claims 3 and 10, Hsu discloses the transistor wherein voltage in said 
logic gate 120 causes said transistor to switch on and off. Col. 1 line 66 to col. 2, line 1 
state(s) that logic or select gate 120 serves the standard electrical function of permitting 
access to the cell. Thus, controlling the voltage applied to the logic gate 120 would 
control the access to the cell, or would turn the cell on and off. 

Regarding claims 4 and 11, Hsu discloses the transistor wherein charge in said 
floating gate 130 adjusts the threshold voltage of said transistor. This is inherent since 
a charge in the floating gate 130 would create an electric field in the insulator 235; 
therefore, such charge would effect the threshold voltage of the transistor. 

Regarding claims 7 and 14, Hsu discloses the transistor wherein said floating 
gate 130 is electrically insulated from other structures. See fig. 1. 

Regarding claim 29, Hsu discloses a multiple-gate transistor, as shown in figs. 1, 
2, and 9, comprising: 

a channel region (on top surface of substrate 10, between drain region 20 and 
source region 30); 

a logic gate 120 adjacent a first side (left or source side) of said channel, wherein 
voltage in said logic gate causes said transistor to switch on and off (col. 1 line 66 to col. 
2, line 1 state(s) that logic or select gate 120 serves the standard electrical function of 
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permitting access to the cell; thus, controlling the voltage applied to the logic gate 120 
would control the access to the cell, or would turn the cell on and off); 

a floating gate 130 adjacent a second side (right or drain side) of said channel 
region, wherein said first side (source side) is opposite said second side (drain side), 
and wherein charge in said floating gate 130 adjusts the threshold voltage of said 
transistors (this is inherent characteristics of floating gate transistor); and 

a programming gate 140 adjacent said floating gate 130, wherein said floating 
gate 130 is between said programming gate 140 and said channel region. 

Regarding claim 34, Hsu discloses the transistor wherein said floating gate 130 is 
electrically insulated from other structures. See fig. 1 . 

Claim Rejections - 35 U.S.C. § 103 

7. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art 
are such that the subject matter as a whole would have been obvious at the time the invention was made to 
a person having ordinary skill in the art to which said subject matter pertains. Patentability shall not be 
negatived by the manner in which the invention was made. 

8. Claim(s) 2, 9, 31, and 36 stand rejected under 35 U.S.C. 103 (a) as being 
unpatentable over U.S. Patent Application Publication No. 2005/0242391 by She et 
al. 
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Regarding claims 2, 9, 31, and 36, She discloses the transistor comprising all 
claimed limitations, including a gate oxide (tunnel oxide) between said channel region 
and said logic gate and a first insulator between said channel region and said floating 
gate, except for expressly teaching that the first insulator is thicker than the gate oxide. 

However, it would have been obvious to one having ordinary skill in the art at the 
time the invention was made that the thicknesses of the gate oxide layer and the first 
insulating layer are significantly depending on (the dielectric constant of) the materials 
being used to form each of them; and selecting a known material on the basis of its 
suitability for the intended use is just within the general skill of a worker in the art. In re 
Leshin, 125 USPQ. Furthermore, a modification to have a thickness of one layer to be 
thicker or thinner than that of the other layer would have involved a mere change in the 
size of a component. A change in size is generally recognized as being within the level 
of ordinary skill in the art. In re Rose, 105 USPQ 237 (CCPA 1955). 

Conclusion 

9. THIS ACTION IS MADE FINAL. A shortened statutory period for reply to this 
final action is set to expire THREE MONTHS from the mailing date of this action. In the 
event a first reply is filed within TWO MONTHS of the mailing date of this final action 
and the advisory action is not mailed until after the end of the THREE-MONTH 
shortened statutory period, then the shortened statutory period will expire on the date 
the advisory action is mailed, and any extension fee pursuant to 37 CFR 1.136(a) will be 
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calculated from the mailing date of the advisory action. In no event, however, will the 
statutory period for reply expire later than SIX MONTHS from the date of this final 
action. 

1 0. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Dao Nguyen whose telephone number is (571)272- 
1791. The examiner can normally be reached on Monday-Friday 9:00am - 6:00pm. If 
attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Matthew Smith, can be reached on (571)272-1907. The fax numbers for all 
communication(s) is (571)273-8300. 

Any inquiry of a general nature or relating to the status of this application or 
proceeding should be directed to the receptionist whose telephone number is (571)272- 



1625. 






Dao H. Nguyen 
Art Unit 2818 
July 27, 2006 



